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A. General Information
Unless otherwise noted, all commercial materials and solvents were used without further purification. 1 H and 13 C NMR (protondecoupled) spectra were recorded in CDCl 3 solvent on a 400 MHz NMR spectrometer. Chemical shifts ( ) were reported in parts per million (ppm) with respect to TMS as an internal standard. Coupling constants (J) are quoted in Hertz (Hz). IR spectra were recorded on FT-IR spectrometer. The high-resolution mass spectra were recorded on a mass spectrometer equipped with a Z-spray ionization source. Thin-layer chromatography (TLC) was performed on SiO 2 (silica gel 60 F 254 ), and the spots were detected with UV light or 1% aqueous KMnO 4 . Flash chromatography was also performed on either SiO 2 (silica gel 60, 200-300 mesh). Melting points were determined using a micro-melting point apparatus and are uncorrected.
B. General Procedure General Procedure for 1,4-addition of heteroarenes to , -unsaturated ketones
To a mixture of PdCl 2 (0.025 mol, 4.4 mg), , -unsaturated ketone 2 (0.5 mmol), and methanol (2.0 ml), heteroarene 1 (1.5 mmol, 3 equiv.) was added. After the resultant mixture was stirred at room temperature for 24 h, the solvent was removed under vacuum. The residue was purified by flash chromatography on silica gel 
